Viability and proliferation of pluripotential cells delivered to tendon repair sites using bioactive sutures--an in vitro study.
We evaluated the fate of pluripotential stem cells adherent to a suture carrier after being passed through tendon tissue in vitro. FiberWire suture segments were coated with poly-L-lysine (PLL) and a 2 × 10(6) C3H10T1/2 (a mouse embryo pluripotential cell line) cell suspension. The sutures were incubated for 7 days, passed through two 1-cm segments of acellularized rabbit Achilles tendons and tied (horizontal mattress). The repairs were frozen and sectioned (6 μm). The sections were stained with 4',6-diamidino-2-phenylindole and a live/dead viability/cytotoxicity (calcein/ethidium homodimer) kit and examined with fluorescent microscopy to evaluate cell presence and viability. Alamar Blue was used in parallel to assess metabolic activity. PLL-coated sutures showed a 3-fold increase in fluorescence when compared with the phosphate-buffered saline-coated controls. At day 3, fluorescence was 2.2 times greater. At day 5, a 2-fold increase was found, and at day 8 there was no significant difference in values. Furthermore, after delivery of the cells into tendon, fluorescence readings for the samples (n = 19) showed 9450 compared with the positive control at 21,218. At 96 hours the mean was 27,609 compared with 34,850 for the positive control. The difference in fluorescence means at 48 hours and 96 hours were significant (p < .001). Live-dead and DAPI staining confirmed the presence of live cells at the tendon repair site. Sutures seeded with pluripotential embryonic cells deliver cells to a tendon repair site. The cells deposited at the repair site survive the trauma of passage and remain metabolically active, as seen in staining and metabolic assay studies. Use of bioactive sutures leads to repopulation of the acellular zone surrounding sutures within the tendon.